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In the Hueco Mountains near El Paso are the Hueco Tanks, famous watering place 
for Indians and travelers, and one of the historic landmarks of the Trans-Pecos, found 
about 30 miles east of El Paso in Hudspeth County. 

Here, in an area about one mile square are giant rocks, and the Hueco (pronounced 
Way-Ko) tanksare large, natural cisterns, formed by depressions in limestone. Through 
the ages, in prehistoric times and now, man and beast have found water in a barren land. 
Until about 1910, the tanks furnished virtually the only water between the Pecos River 
and El Paso. 

The site was used as a camp by early Indians, and is named for the Spanish word 
hueco, meaning hole or hollow. Caves and canyons show evidence of long-ago habi- 
tation—Indian pictographs and mortars for grinding grain. 

Around 1860, the hueco tanks were capable of holding a year's supply of water, and 
they still thrive as cisterns, although dependent upon the rainfall of that area. 
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About the Cover... 


I suppose it’s called justice. There comes a time in every 
IE XAS FA man's life when he becomes extremely insignificant. Thous- 

C he ands of dollars have been poured, or eked, out for the power, 
speed, and prestige accorded by those fine automobiles, and 
it has come to this end. With rising tempers, each berating 
the Highway Department for choosing his vacation time to 
repair the roads, the drivers sit behind their multi-horsepower 
engines waiting for a vehicle powered by a couple of mules 
to clear the way. And the driver of those mules is completely 
oblivious to the rising tempers around him, concerned only 
with getting home and doing the chores before suppertime. 
Watt Harris, D-16 cartographer, humanely ended the picture 
on the third car back and spared our having to witness what 
is happening on down the road where the drivers are unable 
to see any end to the line before them. 
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Comments From the Traveling Public 


The purpose of this publication, “Texas High- paring material for submission. All material and 


ways,” is to furnish a medium for presenting prac- comments should be directed to the Information 
tical ideas and information. Employees are invited TAUB TAL ew Diniion Avot OL EN Tecoe 

and urged to submit suggestions and relate ex- = A oN lished hly b a 
periences which would benefit or be of interest to Texas Highways is published monthly by an 
Highway employees. These conclusions and data for State Highway Employees for departmental 


are not necessarily endorsed by the Highway se only. The use or reproduction of the ma- 
Department nor are they to be construed as terial contained herein is prohibited without the 
instructions. d Seats ar Hioh 

Photographic services are available and other Cxpressed permission of the State Highway 
assistance may be obtained, if desired, in pre- Engineer. 
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Information and Statistics Division 


James E. Kelly, Senior Laboratory Engineer 
District 9 
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The following report by Mr. Kelly is presented to acquaint Depart- 
mental personnel with a new tool for evaluating existing pavements 
and bases, which appears to have considerable merit. We propose to 
investigate the use of this Benkelman Beam on a rather broad scale as 
a partof the cooperative research project on highway soils now under- 


way at A & M College. 


District 9and Mr. Kelly are to be complimented for this preliminary 
investigation of the Benkelman Beam in Texas. It now remains for us 
to gain sufficient experience with this device to use it in evaluating 
highway pavements and as a basis for our future designs. 


During the month of September 
1955, District 9 with the cooperation 
of R. P. Turner, Materials Engineer 
of the Fort Worth District of the Bu- 
reau of Public Roads, used for the 
first time in Texas the Lever Type 
Pavement Deflection Indicator devel- 
oped by A. C. Benkelman of the Bu- 
reau of Public Roads. 

This device (see figures I & II) is 
approximately fifteen feet long in its 
assembled condition. It consists of 
a support beamthat has two fixed legs 
and one adjustable leg. Suspended 
beneath the support beam is an alu- 
minum tongue twelve feet in length. 
When the tongue is placed between 
the tires of dual wheels (see figures 


a 


III & IV) and the truck moved forward 
at a creep speed, a dial gauge indi- 
cates the deflection at the end of the 
tongue as the loaded wheel moves 
Pasti tes 

Taking into consideration that the 
distance from the point and the first 
supportis about nine feet, this instru- 
ment is restricted to use on only 
those types of pavement where the 
radius ofinfluence ofthe loaded wheel 
is less than this distance. We had 
time only to use the beam on flexible 
pavements, but it is our opinion that 
it could be used successfully on some 
of our base courses and possibly on 
embankments if the wheel load were 
not too large. 
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Figure 1 


Figure 4 


OPERATION 

By way of preparation, we bor- 
rowed from our Maintenance Organi- 
aztion a two-ton dumptruck with sin- 
gle rear axle and dual wheels. The 
truck was loaded with concrete right- 
of-way markers and concrete test 
beams so that a variable wheel load 
of seven, eight, and nine thousand 
pounds could be used. Due to the 
limited time available and the nature 
and objective of the tests, we sub- 
sequently decided to use only the 
seven-and nine-thousand-pound wheel 
loads. 

Realizing that the operation would 
move down the highway rather rap- 
idly, we decided that a pickup would 
be used behind the dump truck to af- 
ford some protection for the person- 
nel running the test. A small four- 
foot barricade was mounted in the bed 
of the pickup along with a flashing 
light. The driver of this truck acted 
as flagman for the operation. An 
organization of five men was used 
with duties as follows—two truck- 
drivers, two beam operators, and 
one recorder. 

The dump truck was equipped with 
a tag line to position the truck in the 
middle of the rightlane and provide a 
place to mark so that we could return 
to the same location for subsequent 
tests. The driver of the truck or the 
recorder would mark this spot on the 
centerline with traffic paint while the 
beams were being set in place for the 
test. When all was ready, the truck 
would move forward and the readings 
would be made. The beams would 
then be hung in racks on the truck, 
and we would move down the highway 
the appointed distance to the next lo- 
cation. We found that when we were 
taking readings every tenth of a mile 
it was noproblem to obtain one read- 
ing every two minutes. 

The tests were conducted on four 
different sections of highway: 

1. Anew penetration-type surface 
on a crushed limestone base in Falls 
County on U.S. 77 from Lott south to 
2.6 miles north of Rosebud. 
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‘2. An old flexible-type surface in 
obvious distress in Falls County on 
U.S. 77 from... Lott north? tome 
McLennan County Line. 

3. A new primary expressway 
with hot mix asphaltic concrete sur- 
face oncrushed limestone base in Bell 
County on U.S. 81 from the intersec- 
tion with S.H. 36 south to Pepper 
Creek, 

4, An old flexible-type surface in 
fair condition in Bosque County on S. H. 
144 from Meridian north to Walnut 
Springs. 

Figure 5 is a tabulation of the test 
results and other factors influencing 
the interpretation of these results. 

OBSERVATIONS 

Due to the limited amount of cor- 
related information available on this 
type of data, it will be necessary to 
confine any comments to a general 
nature. Probably the most advanta- 
geous approach would be to point out 
the particular noteworthy items that 
were observed at the time of testing. 

While testing Section I, one of the 
points of deflection fell over a multi- 
ple box culvert, and the net deflection 
for this point under the nine-thousand- 
pound wheel load was only .008 of an 
inchinan area where the average de- 
flection had been above .020 inch. 
This very low deflection occurred 
with 22 inches of cover over the cul- 
vert deck. This would indicate that 
the deflection is influenced by the 
strength of materials at some rather 
deep depths. 

It was observed that on Section IV, 
where the strength of the subgrade 
varied from weak to strong, the de- 
flections followed a definite pattern 
with respect to cut and fill. As would 
be expected, the deflection on the 
fills, which were generally composed 
of topsoils, showed a sharp rise. In 
the cuts, which were in the Comanche 
Peak (an excellent subgrade), the de- 
flection dropped to a very low value. 
No differentiation could be observed 
in any of the other sections. We be- 
lieve this is due to the consistently 
weak subgrade in SectionI andII, and 
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DATE 
SECTION HIGHWAY CONSTR. 
NUMBER NUMBER COUNTY LIMITS BASE SURFACE COMPLETED GEOLOGY 
al US 77 Falls From Lott south to 2.6 miles north 12" Crushed Double January Pecan Gap 
of Rosebud. Limestone Asphalt 1955 Upper Taylor 
Surf ace 
2 US 77 Falls From Lott north to McLennan County 6" & 8" Asphalt July 1928 Lower Taylor 
Line Gravel Surface Wolf City 
3 US 81 Bell From Intersection SH 36 south to 14" Crushed " Hot Mix May 1953 Austin 
Pepper Creek Limestone Asphaltic Eagle Ford 
Concrete 
4 SH 14) Bosque From Meridian north to Walnut 3" to 5" Single March 195 Walnut 
Springs Gravel Asphalt Comanche Peak 
Surface 
DEFLECTION INCHES 
SECTION 7000# WHEEL 90007 WHEEL AVERAGE 10 HEAVIEST TRAFFIC VOLUME 
NUMBER MINIMUM MAXIMUM AVERAGE MINIMUM MAXIMUM AVERAGE WHEEL LOADS-KIPS Vs (Psi De 
ib 2006 2022 2015 O01), o Ch) 2022 8 - 10 1575 
2 022 0076 206 2032 0118 20725 8 - 10 1650 
3 . 00; .036 .0122 12 + 9500 
h 2006 20088 2030 2006 2098 Ohl 8 > 10 30 
Figure 5 
to the strength of the base on Section CONCLUSIONS 


III. 

It is also interesting to compare 
the pavement conditions and average 
deflection against the average of the 
ten heaviest wheel loads and the vol- 
ume of traffic. It will be noticed that 
Sections], II, and IV are all carrying 
at this time the same wheel-load rat- 
ing, but that SectionsIandII are car- 
rying approximately four times as 
much traffic volume as Section IV. 
At this time SectionIV is not showing 
a great deal of distress dueto excess 
loads andregisteredan average nine- 
thousand-pound wheel load deflection 
of .041 inch, where the new Section I 
registered an average deflection of 
.022 inch, and the old Section II 
showed an average deflectionof.0725 
inch. Taking into consideration the 
relative value to the subgrade and 
base in each case, it might be con- 
cluded that the critical value of de- 
flection for a penetration-type sur- 
face would fall in the neighborhood of 
.050 inch. 


During these tests we have amassed 
a rather large volume of data at a total 
cost of approximately $1,020. Wenow 
find ourselves inthe very unsatisfac- 
tory position of being unable to draw 
any definite conclusions. Therefore, 
in attempting todraw any conclusions 
we will limit the discussion only to 
those statements that we feel are pos- 
itively indicated. In our experience 
with this deflection apparatus, we feel 
that we have proven beyond any doubt 
that pavement deflections canbe mea- 
sured effectively with relatively small 
expense. This may seem rather in- 
Significant at first thought, but pre- 
viously the only method ofinstrumen- 
tation to measure deflection was with 
electronic devices embedded in the 
pavement. The device that we used 
does not destroy or affect the riding 
surface of the highway in any way. 
This is significant in that many engi- 
neers have, over along periodof time, 
felt that a great many of our pave- 
ment failures could be correlated di- 
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rectly to deflections provided an inex- 
pensive method could be developed to 
measure those deflections. 

The maximum deflection that we 
obtained in’392 test locations was .118 
inch. This would be about the thick- 
ness of two one-cent coins, or some- 
thing slightly less than one-eighth of 
an inch, 

It must at this time be pointed out 
that there are many variables that 
will affect any conclusions drawn 
from this type of test data. It can 
easily be seen that the changes in the 
seasons of the year with their sub- 
sequent changes inmoisture and tem- 
perature will affect the deflection of 
the subgrade, base, and surface ofa 
highway. In addition to these vari- 
ables, there must be mentioned the 
fatigue of the materials due to the re- 
petition and size of loads applied to 
them. At this juncture it may appear 
that the number of variables presents 
an insurmountable obstacle to the 
correlation of this type of test data. 
However, we would like to point out 
that it is possible to measure and 
determine the values of all the varia- 
bles we have listed, and until this 
time the deflection has been the only 
variable we have been unable to deter - 
mine easily. There would then appear 
to remainonly the collection and cor- 
relation of enough data to establish 
some trend of values upon which rea- 
sonable conclusions could be based. 


PREDICTIONS 

Uptothis time we have been care- 
ful not to inject into this discussion 
any opinions of our own. We would 
now like to step out on the prover- 
bial limb and sight some of the pos- 
sible usesof pavement deflection data 
that have occurred to us. 

Initially, we believe that it would 
be possible and extremely advanta- 
geous to use pavement deflections as 
a method of checking the effectiveness 
and uniformity ofour strength design. 
If the deflections of a surface were 
consistent, even though the highway 
passed over subgrades of various 
strengths, it would be indicated that 


the final strength of the highway was 
Hash 


at a uniform value. In the same 
token we could check the quality of 
our construction. 

It is our understanding that the 
engineers conducting the Washo Road 
Test were ableto predict the time and 
place of pavement failures by analyz- 
ing the trend of pavement deflection. 
If this could be developed far enough 
to permit our making the same,type 
predictions, it would allow our main- 
tenance forces toact to prevent these 
failures rather than wait for them to 
occur and then repair them. It would 
also allow our reconstruction to come 
at the most opportune and economical 
point in an existing roadway struc- 
ture's life expectancy. In addition, 
deflection data might at some time 
afford a guide to the economical fea- 
sibility of strengthening some of our 
old pavements with overlays. It does 
not necessarily follow that it is eco- 
nomical to overlay a _ flexible-type 
pavement with a semirigid surface. 
It is our understanding that the Washo 
Road Test indicated that .035 inch of 
deflection is the critical value of fail- 
ure for hot mix asphaltic concrete. 
We believe that our penetration-type 
surfaces are capable of withstanding 
deflections in excess of .050 inch 
without failure. This would lead one 
to believe that unless enough thick- 
ness of hot mix wereused to strenth- 
en a penetration surface with a high 
deflection to a point of less than . 035 
inch, we could expect a failure in the 
hot mix overlay. 

One other possible use of pavement 
deflection data is indicated by the 
similarity between a deflection load 
curve to a stress-strain curve. Us- 
ing this information there may some- 
day be an effective method of fixing 
the actualload limits for our highway 
system, 

It should be rather obvious by this 
time that we are enthusiastic about the 
potential of this type of testing. Now 
that a relatively inexpensive method 
of measurement has been developed, 
we would like to recommend that some 
additional study be made by our high- 
way organization to explore the pos- 
sible uses of pavement deflection data. 


O.L. Crain, Assistant District Engineer 
District 17 


The pictures and sketch show the 
method used in District 17 to replace 
timber piling and timber caps under 
a concrete and steel I-beam bridge 
on U. S. 79 east of Franklin. 


Breakdown of Cost 


Po atMaterialvGosts. &. 2... 6254.00 
Equipment Rental, including 
PPE AW ELGINO Cre noe a as 
Total Labor... 


17 ¥. 00 
458.00 
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Total Cost $ 863.00 
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Cost of labor and equipment is a 
little high due to the fact that this was 
our first experience with this type of 
construction. However, if new ma- 
terial had been used the cost of this 
item would havebeen more. We used 
material from our stock, new and 
salvaged. 

This method of replacing bents in 
which the timber piling are beginning 
to rot does not interfere with traffic 
in any manner. All work is done be- 
low and the traveled surface of the 


This, 


bridge remains unobstructed. 
of course, has advantages. 


INTERIOR BENT 
BUILT BY MAINTENANCE FORCES ON U.S.79 2M. 
EAST OF FRANKLIN, ROBERTSON COUNTY, APR. 1, 1956 


I-O" 22-0" ROADWAY 


8- 18" ANCHOR}! 


y—|5" I BEAM 6@ 4-6" CT0C 
EXISTING STRINGER 


12" CHANNELS WELDED TO'H' PILE 
& 15" 'I' BEAMS 


1O" 'H' PILE 


15" CHANNEL WELDED TO'H' 


4-1/2"¢ BARS SUPPORTED rca 
BY 6-1/2"6 STIRRUPS =m AIMBER PILE 
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The bent that we replaced was the 
interior bent of a 40-foot continuous 
I-beam span, which indicates a cost 
of approximately $23 per foot for re- 
placement. However, as mentioned 
before, if done on a mass production 
basis, some of the parts could be 
prefabricated and the cost lowered 


to less than $20 per running foot of 
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bridge. 

This same method could be in- 
corporated into a system of actually 
widening structures as well as re- 
placing deteriorated bents above the 
ground line. The 40-foot span was 
supported during this construction 
operation by six screw jacks, timber 
cap, and piling supports as shown. 
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Hfsishway Engineering 


M.D. Shelby, Supervising Research Engineer 
Road Design Division 


And with this advent, 


skilled 


engineering 


personnel can be freed from coping with routine 
detail to do more creative work. 


The Texas Highway Department's 
interest in late developments of the 
electronic computer and photogram- 
metry was accelerated about January 
of this year by a conference which 
was called by the Bureau of Public 
Roads and the American Association 
of State Highway Officials to discuss 
means of increasing productivity of 
our engineering forces in highway 
work, 

At this conference the experiences 
of the various states were pooled, and 
experts from the electronic computer 
manufacturers and photogrammetric 
engineering firms gave talks on latest 
developments. Highway engineers 


contributed tothe over-all discussion 
by outlining their problems in in- 
creasing efficiency of their engineer - 
ing staffs. 

The outcome of this conference 
was a definite step-up in the develop- 
ment of means of utilizing so-called 
automation in the field of highway 
engineering. 

Results to date have brought us to 
the point where a workable program 
is now ready for the computation of 
earthwork quantities onthe electronic 
computer without use of the conven- 
tional cross sections. We also ap- 
pear to be onthe threshhold of utiliz- 
ing photogrammetric methods to re- 
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place a large part of the conventional 
field surveys in highway engineering. 

Inkeeping with these new develop- 
ments, the Texas Highway Department 
has completed arather exhaustive in- 
vestigation of ways in which these 
developments may be usedtoincrease 
efficiency in our operations. The 
decision was made to order an IBM 
type 650 computer with necessary 
auxiliary equipment. This equip- 
ment, to be delivered about October 
15 of this year, will be located in the 
Austin headquarters office and will 
be under the jurisdiction of Operations 
Division. 

The general plan of operation for 
this equipment, as outlined ata school 
held the last partof August in Austin, 
will be for the district offices to have 
a key punch machine, and all district 
problems adaptable will be reduced 
to a punched card and verified before 
submission to the computation center 
in Austin. Austin office divisions 
may utilize the key punch machines 
in the computing center for their 
problem submissions, 


Standard forms for tabulating input 
data prior to punching cards will be 
prepared to fit the various types of 
problems encountered. The so-called 
bread-and-butter problem for the 
computer will be the computation of 
earthwork quantities. This problem 
will be roughly divided into two types 
--the design, or preliminary quantity, 
and the final quantity. Input data for 
the design problem will consist of the 
original terrain cross-section data 
reduced to punched cards directly 
from the field survey book and the 
proposed grade elevation and tem- 
plate data worked up on a standard 
form from which it will be reduced 
to punched cards, 

The final quantity input data will 
consist of the original terrain cross- 
section data and the final cross- 
section data both reduced to punched 
cards directly from the field survey 
books. 

In addition to the earthwork pro- 
blem it is believed that many other 
problem applications in which the 
computer can be used will be de- 


eg 
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Magnetic drum data-processing machine type 650, consisting of a type 650 console unit, 


a type 533 read-punch unit, and a type 655 power unit. 
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veloped in due time. 
practically complete which will com- 
pute, tabulate, and analyze contrac- velopments appear to be almost 
limitless, it is imperative that high- 
way engineers not look upon these 
machines of automation as something 
to displace common sense and engi- 
reference grade stakes and the de- neering judgement. As we move into 
the use of these newdevices, we must 
for a grading project can be used as not expect miracles, nor expect to 
materially reduce engineering costs 
on the first few projects--but we 
should and must learn’ to live with 
and adapt ourselves to the viewpoint 
necessary to fully utilize these new 


tors 
tings. 


We are at present working on a 
program in which the elevation of 


sign data for the proposed template 


input and the computer will calculate 
all elements necessary for marking 
these reference grade stakes. 

The possibilities of combining the 
late developments of photogrammetry 
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from our 


highway let- 


Key punch machines to be used in districts. 


A program is_ be only a short time off. 
While the uses of these new de- 


and electronic computation appear to methods, 
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GaMicee ioe Bay 


SSston-Bolivar 
Ferries 


R.A. Scott, Senior Maintenance Superintendent 
District 12 


The toll-free ferries operated by 
the State Highway Department on 
State Highway 87 between Galveston 
and Port Bolivar haul more than 
700,000 vehicles and two million 
passengers, annually. 

They are primarily intended as a 
link between Galveston Island and the 
Bolivar Peninsula on State Highway 
87; however they are very popular 
with vacationers, adult, and children 
alike, who get quite a thrill from 
watching the antics of the porpoises. 
They are equally popular with fisher - 
men who wish to try their luck on the 
opposite side of the Bay. 

The ferries, ''Cone Johnson" and 
"R. S. Sterling,'' were constructed 
by the Todd Shipyards Corporation in 
Galveston at a cost of $533,000 each 
and were commissioned to service in 
May, 1950. The new ferries replaced 
the old "Galveston" and ''Jefferson" 
which had been in operation for 


several years by private owners 


who charged a toll of $1 per car. 
Galveston County purchased the old 
ferry boatsfrom the private concerns 
and turned them over to the Highway 
Department. After the Highway De- 
partment assumed operation of the 
ferries, a toll of 25 cents per car 
was charged until the new ferries 
were put into service, at which time 
the toll charge was dropped. 

Both the ''Johnson" and "Sterling" 
have two 865-horsepower, super- 
charged diesel 
engines that drive the vessels through 
diesel electric drive having 1, 350 
shaft horsepower per vessel. Each 
vessel will accommodate 52 automo- 
biles and is equipped to carry 400 
passengers in addition to the crew. 
The diesel electric drive consists of 
two General Electric generators of 
540 kilowatts and 500 volts D.C. 
The generators are driven by the 


Cooper - Bessemer 


above-mentioned dieselengines. The 
generators, in turn, furnish current 
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The old ferry landing and approach. 


I 
The old Jefferson and Galveston ferries, purchased by Galveston County [ 
from the private owners. + 
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to drive the main propulsion motors 
which are both carried to the main 
propeller shaft. The main propeller 
shaft goes through the vessel from 
endto end and hasa propeller oneach 
end. Both of these propellers always 
turnat the same time. One propeller 
is pushing the vessel while the other 
is pulling. In order to stop or re- 
verse the vessel, this 
shaft is caused to run in the opposite 
direction by the pilot reversing the 


propeller 


main propulsion motors from the 
wheel house. These propellers are 
97 inches in diameter and weigh 
approximately 600 pounds each. 

Each of these ferries carries 415 
adult life preservers plus 42 life pre- 
servers for children. Each vessel is 
equipped with a public address system 
and F. M. radio telephone, enabling 
the vessels to communicate with one 
the Ferry Manager's car, 
Each vessel 


another, 


and the Ferry Office. 


in operation until 1950. 


TheR a Ster! ing and Cone Johnson replaced 
the privately owned ferries which had been 


is equipped with an R.C.A. shipboard 
radar which assists the pilotin keep- 
ing these vessels operating safely 
during foggy weather. However, the 
pilot cannot depend upon this radar, 
alone; he must still rely on his mag- 
netic compass so that he will be able 
to continue should the radar cease to 
function. 

Each watch is manned by one 
captain who must hold a Master's 
license and Pilot's license, issued 
by the U. S. Coast Guard for the ton- 
nage and route on which these vessels 
operate. The Master is in complete 
charge of the vessel while he is on 
watch and is instructed to operate the 
vessel only when he can safely do so. 
One engineer must havea Chief Engi- 
neer's license, issued by the U. S. 
Coast Guard, of the capacity required 
for a vessel of this horsepower. Two 
or more deck hands must be docu- 
mented seamen and lifeboatmen and 


Cone Johnson radar apparatus. 


one wiper in the engine room must be 
a documented seaman and a certified 
wiper and lifeboatman. 

The Masters of these vessels are 
required to hold fire and life-boat 
drills at least once in every calendar 
week and to instruct every member of 
their crews in the launching and use of 
life boats and the use of fire-fighting 
equipment. A report of such drills 
is submitted to the District Mainte- 
nance office eachweek. The Masters 
must also drill each member of the 
crew in the actual handling of the life 
boats under oars in the water at least 
once in every 90-day period. All fire 
extinguishers and other fire-fighting 
equipment are inspected by a quali- 
fied fire equipment representative. 
Equipment is serviced and recon- 
ditioned semi-annually, and a certi- 
fied copy of this inspection is furnish- 
ed to the District Maintenance Office 
and the Ferry Office. 


Day Wed 


A captain must hold a master's license and 
pilot's license issued by the U.S. Coast Guard. 


The ferries are in operation 24 
hours a day. Schedules vary with the 
seasons of the year and the volume of 
traffic. They are normally operated 
on a 30-minute schedule from May 
to September. During peak traffic 
periods in the summer, the ferries 
abandon the schedule and make the 
four-mile trip across in twelve 
minutes. During the winter months, 
only one ferry is operated at a time. 
From September to April, one-half 
of the personnel of 56 men are en- 
gaged 
boats; cleaning, painting,and repair- 
ing. Each vessel is dry-docked 
twice each year for underwater in- 
spection. 

Port Captain R. R. Orange assists 
the Ferry Manager, V. M. Craven, 
in the operation and supervision of 
the ferries. All maintenance and re- 
pairs are supervised by Port Engi- 
neer A.B.) Branch, 


in maintenance work on the 


Water Problems in District GF 


John W. Nichols, Senior Maintenance Superintendent 
District 9 | 


On July 2, 1956, the City of Waco 
declared an emergency on water for 
watering lawns. Since we were us- 
ing City water for our District Head-} 
quarters and also on the new Robert 
J. Potts Interchange, we hadto change 
our source of water supply. In order 
not to get public criticism we had 
| "creek water'' signs mounted on our 
water trucks, and this proved quite 
satisfactory as we had quite a few 
people stop and ask the operators 
what the signs were for. . 
Operating sprinkler system from 2, 000-gallon 
water tank. 


ie CREEK WATER | 


eee 


Watering median strip from2,000-gallon water Watering lawn from 2,000-gallon water tank. | 
tank. 


| : 
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E.M. Ruth, Assistant District Engineer 
District 16 


The men who maintain our highways under traffic 
face the potential loss of more than their shirts. 
Recently two serious accidents occurred in District 
16. In one of these one man was killed and another 
seriously injured. In the cther, only one man was 
hurt, but several others escaped by reason of their 
agilityalone. Both of these accidents were caused by 
privately operated vehicles striking workers in our 
road maintenance crews. 

For several months we have been experimenting 
withthe use of red shirts by all members of a mainte- 
nance crew when they are engaged in work on the 
surface of a highway. We believe this might help 
alert the traveling public to the fact that our men are 
working under hazardous conditions. The following 
pictures show how a red shirted crew might appear to 
an approaching driver. 

These shirts were made of flagging material, 
either by the wives of the men themselves or by the 
wife of the maintenance foreman. All the men in the 
crew have been glad to wear them. 


Women in EFmgineering 


It may well be that with the advent of two new 


innovations in 


the field of engineering—the 


electronic brain and the female brain—men may 


soon be outmoded. 


Licensed engineers working for the 
Highway Department are nothing un- 
usual. In fact, there are about 700 
of them. The unusual fact concerning 
this 700 in the man's world of engi- 
neering is that three of the number 
are female. These three licensed 
engineers -- Miss Leah Moncure of 
Road Design Division, Miss Betsy 


Pirie of Districtl15, andMrs. Virginia 
Helton of District 18, have a total of 
more than 51 years with the Depart- 
ment. 


Miss Leah Moncure 


20s 


Miss Moncure, alicensed engineer 
since 1937, is Designing Engineer in 
D-8 in Austin. Always good in math 
as a child, she became interested in 


the surveying instruments of her 
father, the late C. L. Moncure, 
Bastrop County surveyor. This 


"overgrown hobby,''' as she terms it, 
urged her on to obtain a bachelor of 
arts degree in mathematics from 
Baylor University, and later on, to 
be graduated from Texas University 
with a bachelor of sciencedegreein 


Civil Engineering. 

After teaching school in Houston 
for one year, she joined there the 
consulting engineering firm of Howe 
and Wise as a draftsman, In those 
years, private firms were used to 
help the counties on their roads, and 
later, some of these firms were in- 
tegrated into the Texas Highway De- 
partment. Howe and Wise was one of 
them, and thus Miss Moncure joined 
the Texas Highway Department, where 
shehas served for over twenty years. 

Miss Moncure finds time from 
engineering to participate in the ac- 
tivities of TSPE, TPEA, Austin Engi- 
neersand Associates Club, Ramshorn 
Club, Altrusa Club (of which she is a 
past president), and also the Alpha 
Phi Mothers Club--where she serves 
as substitute mother for her twin 
sister's daughter. Miss Moncure 
states that her niece, Martha Leah 
Kunkel of Yonkers, New York, is now 
her greatest hobby; but that she also 
enjoys flower growing, fishing, and 
knitting afghans for her friends. 

Commenting on engineering as a 
career for women, Miss Moncure 
states that it is one which demands 
devotion to the subject and requires 
a solid background in mathematics. 
Breaking into what was once a strictly 
male profession has had only one 
drawback for her -- the ''greeting'' she 
received from Uncle Sam _ during 
World War II. She hastened to volun- 
teer her services, but the ''greeting'! 
was withdrawn. 

Miss Betsy Pirie, the second 
woman of the Texas Highway Depart- 
ment to become a licensed engineer, 
is the daughter of the late James E, 
Pirie, a former Texas Highway De- 
partment District Engineer. Miss 
Pirie dates her interest in engineer - 
ing back to the time when she was 
three years old and using forked 
sticks for playing at surveying. 
Later, she accompanied her father 
as he inspected various jobs, and 
made her decision to get as close to 
the engineering world as she could. 


She was graduated from T. S.C. W. 
in 1932 with a bachelor of science 
degree in architectural drawing. 

After graduation, she remained at 
the college as an assistant instructor 
in riding until 1936, when she joined 
the Texas Highway Department as 
note checker. Finding that opportuni- 
ties forher advancement were limited 
as a draftsman, she took the state 
examination for civil engineer, and 
received her license in February of 
1953. She is now Associate Design- 
ing Engineer with the Bexar County 
Resident Office. 

Miss Pirie is a member of the 
American Society of Civil Engineers, 
However, her life is not all engineer - 
ing, for she has become an expert 
photographer and spends many spare 
hours perfecting that phase of her 
interests. 

The newest licensed woman engi- 
neer with the Texas Highway Depart- 
ment is Mrs. Virginia Helton, As-~ 
sociate Designing Engineer with Dis- 
trict 18, Dallas, who became a 
licensed engineer in April, 1956. 
She has been with the Department 
for over eleven years, however, and 
first started as Junior Office As- 
sistant in District 8. 

Prior to that time, she taught in 
the Junior High School in Stamford, 
Texas, and then was professor of 
mathematics in Ranger Junior Col- 
lege, Ranger, Texas. 

Mrs. Helton was graduated with 
third honors from McMurry College, 
Abilene, Texas. While in college she 
belonged to the Mathematics Club, 
Alpha Chi, Kappa Phi, and Sigma 
Lambda Kappa. She did not study 
engineering in college, but was a 
mathematics major, one of the two 
women who received a degree in that 
subject from McMurry College in 1940, 

When queried as to hobbies, Mrs. 
Helton stated that she enjoys reading 
and collecting books, but that "I have 
one small daughter, aged six, who 
takes most of my spare time and a 
good deal of time not spare, '' 


Shh 


Mrs. Helton recalls that she took 
her first job with the Texas Highway 
Department on a temporary basis, 
but after, working the three summer 
months, became so interested in the 
work that she stayed. The engineer - 
ing phase of the work became in- 
creasingly fascinating to her, and she 
finally decidedto take the examination 
and become licensed. Regarding 
women in engineering, Mrs. Helton 
states that being a womanhas present- 


edcomparatively few problems inher 
work, and that the engineers with 
whom she has been associated have 
been most helpful with their en- 
couragement and assistance. 

The field of engineering is wide 
open and booming today, and is a 
fertile field for women. Presently, 
out of the 11,668 registered engi- 
neers, only thirteen are women-- 
"pioneers'! in a field that has been 
strictly men's territory up until now. 
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Reeves County Residency 
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Gene Kelly, Senior Resident Engineer 
District 6 


The Pecos Residency, which covers 
Reeves and Loving Counties in Dis- 
trict 6, has built up a safety record 
which we believe to be rather ex- 
ceptional. 

This Residency usually has about 
eighteen men onits payroll andhandles 
all surveys and construction in this 
area, which covers 3,247 square 
miles, but in spite of the volume 
of work handled and the distance 
traveled, the men of this Residency 
have never had a road accident which 
injured any of the men or seriously 
damaged any state-owned equipment. 
None of them have ever beeninvolved 
ina road accident while on duty which 
caused serious injury or property 


damage to others. 

Since January 1, 1938, when our 
Safety Record System began, we have 
had only two accidents, one on March 
26, 1942, and the other on August 
6, 1947. Both were caused by a 
contractor's truck backing over a 
checker's Each 
about twenty days lost time. 


resulted in 
We are 
proud of the fact that none of our men 
has ever been seriously injured and 
the further fact that there have been 
no fatal accidents among the many 
hundreds of contractor's employees 
who have worked on our jobs. 

It has been our policy to keep our 


foot. 


men well informed and safety minded 
at all times. 


LOST TIME 
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s Senior Resident Engineer Gene Kelly and Associate Resident Engi 


soe: 


| point with pride to their safety sign. 
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inior Resident Engineer, hold a conference on; 
jnts of way. 


District 24 Headquarters Building makes the back-| 
ground for Lyle Scarbrough, Junior Engineering 
Assistant; and the attractive fish pond makes the 


foreground for Jim Bowie, Semi-skilled Laborer. — 
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PASS IN REVIEW 


Al 2A Six counties of varied terrain makeup the far west- 


ern territory maintained by District 24, one of the 
original eight divisions of the Highway Department. 
Approximately 224 employees are onhand to take care 
of the more than 1,200 miles of highway in this area. 
Added maintenance problems inthis region are caused 
by the extreme variance in altitude and temperature, 
from the "hottest'' city in Texas—Presidio—to the 
chill mountain peaks of the Guadalupe Range. 

Ranching is the principal industry of this area, and 
the lonely stretches of the ranch lands depend largely 
on Texas highways to make their products marketable. 
Tourists, too, are big business, as they travel over 
| lands the Apache and the Spaniard knew so wellina 
bygone age. 

El Paso is headquarters for District 24. It is in- 
teresting to note that this city, El Paso del Norte, has 
remained the principal city of this region since 1680 
when almost 2,200 settlers fled from an Indian re- 
volt in New Mexico, and decided upon the permanent 
El Paso location. Its modern expressway new speeds 
trade and tourists to Texas and New and Old Mexico. 
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Man of dual titles is Max W. Moore, 


Assistant District Engineer and Dis- 
trict Reporter for TEXAS HIGHWAYS, 


A set of plans needs the attention of Ralph Williams, Senior, 
Draftsman; Bill Diehl, Engineering Assistant; Milton 
Hawes, Senior Office Assistant; and Barbara Geurin,| 
Junior Clerk. | 


Looking over the morning's mail are District Barricade stenciling is no problem for Henry \ 
Office Clerks Gwendolyn Peters, Mayme Vejil, Skilled Laborer; Sam Candelaria, Skille 


E. Wilkerson, and Ann Lytle. 
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Laborer; and Edgar A. Preusser, Semi-skilled La. 
borer. | 


‘Time sl ips come under the care of Frances Lasiter, District O.F., Garrett andT.R. Karber, Senior 
Office Clerk; Abby Roberts, District Office Clerk; and Maintenance Foremen, discuss their 
Jay Peterson, Senior Accountant. problems. 


J.D. McNew, Senior Maintenance Foreman at Fort H.L. Niemeier, Chief DistrictAccountant, 
Davis, prepares to go to Alpine for supplies. stands beside the Syrian pine which he | 
planted in 1934. 


| We 


W.L. Smith, Skilled Laborer, cuts top out _—_ Sitting by the bead breaker they designed are David 

of a barrel. H. Woodward, Senior Shop Foreman, and Roy J. 
Greer, Senior Equipment Supervisor. The machine 
is used for breaking bead on large tires such as 
maintenance or truck tires. 


Tending flowers near the fish pond is Jose G. Diaz, Skilled Laborer. 
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| Bill Murphy, Semi-skilled Laborer, and Bill Diehl, Engineering Assist- 
| : ant, take a coffee break under the trees. 


Repairs needed! This time it's a Luis Jimenez, Semi-skilled Laborer, makes embankment 
screen on the District Office Build- for culvert in the Davis Mountain region. 

ing, and the job is being done by 

Felipe Medina and Richard Rivera, 


demi-skil led Laborers. 
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Personnel Changes 


H. L. Arno, Director of Personnel 


DISTRICT 2 


Expressway, Fort Worth: George W. Black changed from Resident 
Engineer to Senior Resident Engineer July 1, 1956. 


DISTRICT 9 


District Headquarters, Waco: George G. Cleveland changed from 
Assistant District Maintenance Engineer to District Maintenance 
Engineer July 1, 1956. 


District Headquarters, Waco: John W. Nichols changed from 
Maintenance Superintendent to Senior Maintenance Superintendent 
July dish 95, 


District Headquarters Laboratory, Waco: James E. Kelly changed 
from Laboratory Engineer toSenior Laboratory Engineer July 1, 1956. 


DISTRICT 12 
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County Residency, Angleton: Omer F. Poorman changed from 
Designing Engineer to Senior Designing Engineer July 1, 1956. 


County Residency, Houston: Richard Breidenbach changed from 
Designing Engineer to Senior Resident Engineer July 1, 1956. 


County Residency, Houston: Douglas Faith changed from Resident 
Engineer to Senior Resident Engineer July 1, 1956. 


County Residency, Houston: Frank Hebner Jr.) \changédimrrom 
Resident Engineer to Senior Resident Engineer July 1, 1956. 


County Residency, Houston: (George: Tarry ‘Jr... changed “trem 
Resident Engineer to Senior Resident Engineer July 1, 1956. 


County Residency, Houston: Frank W. Wadlington Jr., changed 
from Resident Engineer to Senior Resident Engineer July 1, 1956. 


DISTRICT 14 
County Residency, Llano: Irl E. Larrimore Jr., changed from 
Resident Engineer to Senior Resident Engineer July 1, 1956. 


Din LRIGT 15 
County Residency, Pleasanton: Emil E. Seewald changed from 
Resident Engineer to Senior Resident Engineer July 1, 1956. 


DISTRICT 18 
Expressway, Dallas, to District Headquarters, Dallas: John G. 
Keller, Senior Resident Engineer, transferred June 1, 1956. 


DISTRICT 21 
‘County Residency, Pharr: Jean S. Wagener changed from Designing 
Engineer to Senior Designing Engineer July 1, 1956. 


Land Service Roads Division, Austin: Louis P. Randall changed 
from Designing Engineer to Senior Designing Engineer July 1, 1956. 


Maintenance Operations Division, Austin: Harry E. Bradley changed 
from Maintenance Accountant toSenior Budget Accountant July 1, 1956. 


Road Design Division, Austin: John D. Rice, Senior Designing Engi- 
neer, accepted retirement May 31, 1956. 


Warning, Texas Style 


Down in South Texas, at Falcon Dam, this warning sign has caused a 
few double-takesand second looks. Even in Texans' tall tales, rattle- 
snakes seldom get so numerous that warnings must be posted. | 
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This roadside park with a view is eight miles west of 


JunctiononU.S. 290 overlooking the North Llano River. 


These two units are located 34 
290. Travelers stopping here 
of the Pecos River Valley. 


Letters and cards pour in by the 
dozens every day from tourists com- 
plimenting our roadside parks, Dis- 
trict 7, courtesy of R. N. Jennings, 
District Maintenance Engineer, has 
sent in several pictures of roadside 
parks in that district which are dif- 
ferent either in design or location. 
Roadside parks are planned to meet 
the particular needs the location de- 
mands, In the stretches of West 
Texas encompassed by District 7, 
the problems of shade and water are 
| greater than in some other districts. 
: Natural stone is used wherever pos- 
| Sible in building these roadside parks, 
and advantage istaken of natural set- 
tings for the units. 


Modernistic lines were used here 
north of Junction at the inter 


This roadside park three mil 
intersection of U.S. 87 and Stati 
both roads | 


Iniles west of Ozona on U.S. 
jave a view of the vast expanse 


GOR 


Facaied inthe ade of two trees one mil 
on U.S. 290, this roadside park overlooks a view of 
Junction and the South Llano River. 


n this roadside park one mile On State Highway 163 three miles north of Ozona, ad- 
ections of U.S. 83 and 290. vantage was taken of the cut to give height to this | 
roadside park. 
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earance, and sloped eaves==— 


orth of Sterling City at the ee 
ighway 158 attracts users from| _ of arbor give additional shade in this roadside park on 
U.S, 290 and 83 six miles south of Junction. 


Native cedars improve the ‘app 


On the long, dry stretch of 
road west of Sonora on U.S. 


290, water is furnished with 
the hel p of the windmill! pic- 
tured. 


: The unusual use of flagstone 
| here to terrace the slope | 
| leading up to the park sets 
| off the site. This park is five 


miles north of Eldorado on 
US he 7i: 


Advantage is taken of trees 
to provide natural shade. 
This live oak motte on U.S. 
67 at Mertzongives shade to 
picnic units and vehicles. 


Two miles east of Ballinger | 
on U.S. 67 is this roadside 
park witha brick wall which 
gives height to the unit and 
additional parking room. 
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MAIL FROM A RURAL CARRIER. . . 


. I'd like a copy of your highway map. 

Tell Mr. Greer I just returned from attending the state convention 
for rural letter carriers at Galveston. Can say this much, WE RURAL 
CARRIERS are FOR the ''TURN-OUTS'" for carriers on these highways to 
our mail boxes. It is by far the safest thing for all of us serving mail 
Boxes...) 


Ruby M. Ivy, Rural Carrier 
Saginaw, Texas 


2) ol =, Af ea ae 

. Your traffic markers were very difficult to understand at interchanges 
and intersections—on the open road, good. Your 45-mile-per-hour limit 
on four-lane highways is far too slow. Your roads are good, why noi let 
us use them? You havea great state but you should speed up your traffic 
bottlenecks everywhere. . . 


Toronto, Ontario 
Canada 


AND MORE SPEED... 
. . . We disliked the 60-mile-per-hour limit on your super highways with 
not even a "shadow to cross." 


F,L. Greene 
Selma, California 
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IT MAKES US PROUD, TOO... 


. My place of business is on Loop 82 through the City of San Marcos 
and you are now in the process of resurfacing that route. 

The purpose of this letter is to commend you and the local crew re- 
sponsible for this particular construction work. I have never observed any 
group of men on the public payroll work as diligently, efficiently, and fast 
as your men, Itis good to not see five or six men bunched together wasting 
time while one man does the work. You do not have excessive supervisors 
and everyone connected with this job stays on the job and works hard at 
their task. It is encouraging to me as a taxpaying citizen to note the 
efficiency exhibited by your department. Ifevery municipal agency operated 
onthe scale and in the manner we See you doing it would alleviate, to some 
extent, the pain of paying taxes. 

To those responsible, again permit me to offer the highest praise at 
my command. 


Alex B. Kercheville 
San Marcos, Texas 


COME BY ROCKET, OR TAKE THE HIGH ROAD. . . 


. I would like to take this opportunity of thanking you for sending mea 
copy of your wonderful and very colourful map of Texas. I was very much 
impressed with the photographs in glorious colour of the Urban Expressway. 
I have never seen anything like this before, the nearest that I have seen 
was the Autobahn whilst serving in the ''Royal Signals" in Germany—but 
this highway of yours certainly beats this to a Stick. 

Idoubt very muchif you have ever heard of Hawick, anyway I am sure 
that if you look into any ladies overwear shop you will see garments and 
twinsets that are ''Madein Hawick."' The firm that I work for is called Lyle 
and Scott but that is quite besides the point as I was going to talk about the 
roads around here. Hawick is situated in a valley through which at one end 
the rivers Teviot and Slitrig join and slowly wind through the town, and as 
this area is quite hilly the roads are very twisty. Infact, the only straight 
part of road whichis about seven miles from here is only straight for about 
a mile or so and then we go back to corners, so you can well imagine how 
this photograph appeals to us here in Hawick. 

Another feature about this town, population 17, 000, is that from the 
High street, one is unable to leave the town without either crossing a 
bridge or going under a bridge--strange thing that, don't you think. 

All the photographs portrayed here on this map are really wonderfully 
true to colour and to go into detail, being an amateur photographer would 
take up too much of your very valuable time, but they are all very nice 
indeed including 'Padre Island". ..... This easy to read mileage chart 
is quite a thing too. This must be of great value to motorists I'm sure. 

[hope to fulfilanambitionto visit the U.S. one of these days, perhaps 
by rocket, who knows? 


Robert Grieve 
Hawick, Roxburghshire 
SCOTLAND 
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